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ABSTRACT 


Cotton fabric was treated with green synthesized Silver Nano Particles (AgNPs) using a mixture of Neem, Mango and 
Tulasi extract as a reducing agent in the batch method. Chemical reduction methods were followed for Nano particles 
formation by adding the extract to Silver nitrate solution in drops. The liquid was then applied to enzymatic pretreated 
fabric using padding mangle. Both liquid and fabrics samples are characterized using Particle Analyzer (DLS), Fourier 
transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), and UV-Spectrophotometer. Average Particle size 
found 98nm and Zeta Potential was -45 to 55(mV). The purity and crystalline nature of AgNPs were confirmed based on 
the XRD assessment. In addition, specific functional groups, which led to silver nitrate reduction in AgNP formation, 
were examined using FTIR. Antibacterial activity assays with Gram Positive and Gram negative demonstrated that 
AgNPs reduced bacterial growth and produced well-defined inhibition zones. 
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1. INTRODUCTION 


Textile finishing is the term used for a whole range of mechanical and chemical processes that are used on textiles 
after their manufacture to provide desired qualities. Finishes are classified into two types, namely aesthetic finishes 
and functional finishes on the basis of properties imparted on the textiles after treatment. One of the different types 
of functional finishes is the antimicrobial finish. This finish inhibits the growth of microbes on the textile surface 
with the help of antimicrobial agents. There are many organic, metallic and inorganic compounds which can impart 
antimicrobial properties, butare toxic and do not easily degrade in the environment. These facts lead to the 
development of antimicrobial agents that are non toxic, biodegradable from natural sources like plants, usually 
termed as bioactive agents. A Bioactive agent is well defined as a component with activity against 


microorganism’s growth. 


Nanotechnology plays a significant role in the textile process by improving textiles at the molecular level, 
and enhancing their durability and performance. Nanoparticles from Metallic compounds are impregnated onto the 


textile substrate without significantly affecting their morphology or comfort.[1] 


Various techniques are available for the Synthesis of Nano particles but green synthesis is a versatile 


method where there is no harm to the environment and it is not cost effective. 


Green synthesis has become an alternative to the conventional techniques for the synthesis of Nano particles 
and which are more compatible with textile substrate. Bio synthesis process is used not only in silver but most 


often in other metallic nano compounds. Moreover, plant based extract will have more impact on intercellular 
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textile fabrics. 


2. MATERIALS AND METHODS 
2.1. Materials 


The materials are: 


e Bleached cotton fabric is bought from Deewan textiles. 


e Silver nitrate (AgNO3) is collected from CRE Lab of University college of technology (A) Osmania University, 


e The leaves of Neem, Mango and Tulasi were collected from the botanical garden Osmania university. 


Table 1 Geometrical Properties Of 


Cotton Fabric. 

S.No Particulars Sample 1 
1 Length(m) 2 
2 Width(m) 1 
3 GSM(gm/m2) 99.09 
4 Ends/inch(n1) 104 
5 Picks/inch (n2) 64 
6 Warp count(N1) 32 
7 Weft count (N2) 35 
8 Warp crimp (C1) 6 
9 Weft crimp (C2) 10 
10 Thickness(cm) 0.19 


3. METHODOLOGY 


Selection of material 


Selection of herbal extract 


v 


Preparation of herbal extract 


Preparation of biosynthetic silver nanoparticles 


Characterisation 


| 


Treating the fabric with biosynthetic nanoparticle solution 


| 


Testing the fabric samples for antimicrobial growth 


Figure 2: Flow Chart 
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3.1. Preparation of Herbal Extract: 


The aqueous plant extract was prepared by collecting selected leaves of the plant from the university college of technology, 
Osmania university premises. The leaves of 25 grams were weighed and washed thoroughly with double distilled water to 
remove dust and natural oils. Then 100ml of double distilled water was added to cleaned leaves and boiled for 20min and 
then bring down the solution to room temperature. The above mixture is filtered using Al grade filter paper of Molychem. 


The plant extract solution was preserved for the synthesis of nano particles. 


Figure 3: Herbal Extract obtained from Combination 
of Three Leaves(Mango, Neem and Tulasi Leaves) 


3.2. Preparation of Biosynthetic Nanoparticles 


Herbal extract of 5mLwasthen added dropwise to 100 mL of 1 mM precursor(AgNO3) solution at 37°C, then the solution 
was stirred well using a magnetic stirrer at speed of 200rpm for 30min. After 30 min the change in color was observed 


from pale yellowish to dark brown and which indicates the formation of nano particles. 


be Mel aid || 


Figure 4: Formation of Nano Particles 
3.3. Characterization 


The prepared silver nano particle solution was kept for 4 hrs observation in a dark room for development of nanoparticles 
then the solution is taken into 10ml voiles for characterization using Scanning electron microscopy, FTIR, X-Ray 
Diffractometer and Particle analyser. The nano particles range was found to be 86-105nm with 45-55(mV) zeta potential. 
FTIR spectrum shows absorption bands at 3500, 3200, 1750, and 475 cm” indicating the presence of capping agent with 
the nano- particles. The bands at 3500, 3200 cm” in the spectra correspond to O-H stretching vibration indicating the 
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presence of alcohol and phenol. 
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Figure 5: A) SEM Images of Silver Nanoparticles B) FTIR Spectra Nanoparticles 


3.4. Fabric Treatment with Biosynthetic Nanoparticles 


Bleached cotton fabric immersed in biosynthetic silver nanoparticle solution kept for 4hours and then taken out and 


dried in shade. The cotton-treated fabric became greyish brown. 
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Figure 6: Treatment of Bleached Cotton Fabric with Silver Nanoparticle Solution 7 


3.4.1. SEM Images of Fabric Treated with Agnps Solution 
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Figure 7: SEM Images of the Fabric Treated with Silver Nano Particle Solution 
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4. TESTING ANTIBACTERIAL ACTIVITY 
4.1. Requirements 
e ~=©Active cultures of Gram positive and Gram-negative bacteria.(Gram positive bacteria - Staphylococcus and Gram- 


negative bacteria - Klebsiella were selected) 
e =©Nutrient agar media 
e Routine lab equipment 
4.2. Preparations of Active Cultures 


e = The bacterial cultures were activated by transferring a pure bacterial colony into 50ml1 nutrient broth media taken 


in a 150ml conical flask and incubation for 8-12hrs. 
4.3. Antibacterial assay 


e = The bacterial test was conducted by performing pour plate method in which Iml bacterial active cultures per plate 
were mixed into agar media before solidifying temperature and poured into plates. Here Bacillus and Escherichia 
coli were selected as Gram positive and Gram-negative bacteria respectively. Wells were made using sterile well 
borer and samples were loaded 100u1 each respectively in Gram positive and Gram negative plates. Plates were 
incubated at 37 degrees for 48 hours. The cloth samples were cut into round 2cm pieces and placed in the middle 


of the bacterial plates. 


Table 4.2: Zone Of Inhibition (In Cms) of Treated Samples When Bacillus and Escherichia 
Coli were Selected as Gram Positive and Gram-Negative Bacteria 


B E.ColiG ne of in 


Bacillus G - r inhibition « [ inh 


Cloth 1 [4H] 1.5 
Cloth2 [2H] 1.3 
Cloth 3 [1H] 11 
Liquid1 1.7 
Standard 2.0 


4.4. Images of Antibacterial Activity on our Samples 
4.4.1. Liquid Sample 


fi 1 CUA A Caw} le Lin ve Ca mpl 
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Figure 8:Image Showing Antibacterial Activity of the Silver Nanoparticle Solution 


Biosynthetic silver nanoparticle solution has shown a significant antibacterial activity against Gram negative bacteria 


(E.Coli) and Gram positive bacteria (Bacillus) 
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4.4.2. Fabric Sample 1 
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Figure 9: Image Showing Antibacterial Activity of the Fabric Treated with Silver 


Nano Particle Solution for 4 Hrs. 


4.4.3. Fabric Sample 2 
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Figure 10: Image Showing Antibacterial Activity of the Fabric Treated with Silver 
Nano Particle Solution for 2hrs. 


4.4.4. Fabric sample 3 
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Figure 11: Image Showing Antibacterial Activity of the Fabric Treated with Silver 
Nano Particle Solution for 1 Hr. 
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After studying the results obtained., it can be interpreted from the tested samples that antimicrobial activity shown by the 
fabric sample treated for 4 hours is higher than that of the sample treated for 2 hours followed by the least activity shown 
by the sample treated for 1 hour. 


5. CONCLUSIONS 


Antimicrobial finishing of Textile fabrics become essential in vogue as fabrics are exposed to different environmental 
conditions. Treating fabrics with silver nano particles show better antimicrobial activity, durability more compatible with 
cotton fabric. The major classes of antimicrobial agents for textile finishing applications are plant based natural products, 
and photoactive antimicrobial agents. Bio synthetic nano finishes show excellent protection against moths, microbes etc. 
Nano particles size was found to be 85-105nm shows the potentiality of phytochemicals of plant leaves. Fabric with 
Synthesized silver nano particles revealed excellent inhibition for 4 hrs duration than | hr against selected bacteria. Cotton 
fabric exhibits excellent protection against gram positive bacteria than gram negative. Thus cotton fabric treated with bio 


synthetic silver nano particles can be applicable in various fields like medical, healthcare etc. 
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